In this paper, a new controller reduction method using generalized Gramians (generalized controllability and observability Gramians) is proposed. In order to obtain the generalized Gramians which have block diagonal structure, a considering control system is described by using right and left coprime factorizations of the plant and the controller. For the system and its subsystems (sensitivity function etc.), H∞ error norms of the subsystems (the system) with a reducedorder controller yield an upper bound of H∞ performance of the system (each subsystem) with the reduced-order controller. From the viewpoint of the relation, the reducedorder controllers in the proposed method are obtained with combination of the structured generalized Gramians of the subsystems.
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We consider the closed-loop system (which is internally stable) shown in Fig.1 where the generalized plant G is given by w = [w 
where F l (·, ·) is the linear fractional transformation. The proposed controller reduction procedure consists of the following three steps:
!ZController reduction procedure![
Step 1 (Description of a control system) Find coprime factors of Gp and K such that
where T f ij is the transfer function from wj to zi with the minimal realization such that S f ij is equal to the coprime factor of K (X f or Y f ).
Step 2 (Calculation of generalized Gramians)
Solve the following Lyapunov inequalities for each T Step 3 (Controller reduction)
For convenience, a combination of the balanced generalized Gramians is written by (P{T
}) b and the reduced-order controller with the combination is written byK[(P{T
Finding reduced-order controllers for all the combinations, we can obtain the reducedorder controllerKopt such that
Finally, several numerical examples are used to verify the availability of the proposed method.
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T ziwj Fig. 3 . Generalized plant for examples. 
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